A Lagrangian of electroweak interactions without Higgs is used to study the con- 
The top quark has been discovered in Fermi laboratory [1] , whose mass has been determined to be m t = 180 ± 12GeV [2] .
(
The value of m t is at the same order of magnitude as the masses of the W and the Z bosons.
As a matter of fact, before the discovery of the top quark there were attempts of finding the relationship between top quark and intermediate bosons by using various mechanism [3] . In this paper the Lagrangian of GWS model of electroweak interactions without Higgs is used to study the role of quarks and leptons in obtaining the masses of the intermediate bosons.
The Lagrangian of electroweak (GWS model) interactions without Higgs is
where A i µν and B µν are electroweak boson fields, M is the mass matrix of the six quarks, M l is the lepton mass matrix, q L is the left-handed quark doublet, q R is the right handed quark field, l L is the left-handed lepton doublet, and l R is the right handed lepton field.
Summation over q L , q R , l L , and L R is implicated in Eq. (2) . This Lagrangian is used to study the SU(2) × U(1) symmetry breaking mechanism, the masses of the W and the Z bosons, and the propagators of the intermediate boson fields in this paper.
We start from the doublet of t and b quarks. The Lagrangian of this generation is
where
The Lagrangian of the boson fields is obtained by integrating out the fermion fields. For this purpose the quark part of the Lagrangian (3) is rewritten as
where ψ is the doublet of t and b quarks,
B µ . After finishing the integration over quark fields, the Lagrangian of the intermediate boson fields is obtained in Euclidean space
The real and imaginary parts of the Lagrangian(5) are
From Eqs. (6, 7, 8) 
Inserting a complete set of plane waves and subtracting the divergence at τ = 0, we obtain
After the integration over τ , L Re is expressed as
Due to the property of L Im mentioned above, L Im doesn't contribute to the masses of W and Z bosons at least at the tree level of the boson fields. Therefore, the study of L Im is beyond the scope of this paper.
L Re is used to investigate the symmetry breaking mechanism, the masses of the intermediate bosons, and the propagators of the boson fields. Obviously, the SU (2)×U (1) The Lagrangian (12) shows that the electric U(1) symmetry is remained, therefore, there is massless boson field, which is the photon field. The terms related to the masses only is separated from Eq.(12)
The contributions of the fermion masses to m W and m Z are needed to be calculated to all orders. It is found that the series of the fermion masses are convergent to analytic functions.
The mass terms of the intermediate bosons are obtained from Eq.(13). In Minkowski space
it is expressed as
where N C is the number of colors and x = (
It is necessary to point out that
In the same way, other two generations of quarks,
, and three generations of leptons
, and
contribute to the masses of W and Z bosons too.
By changing the definitions of m 
where q and l stand for summations of generations of quarks and leptons respectively, N = N C for q and N = 1 for l, N G = 3N C + 3, x depends on fermion generation and is defined in Eq. (14) for one generation,
Following results are obtained from Eq. (16) 1. The boson fields and the coupling constants g and g' have to be redefined by multiplicative renormalization
B Bµ,
The divergent terms in Z 1 and Z 3 are the same.
2. There is a crossing term between A 3 µ and B µ , which is written as
, and e =
. Therefore, the photon and the Z fields are needed to be renormalized again
After these renormalizations(18,21), L K (16) is rewritten as
3. The interaction between photon and Z boson is predicted in Eq.(22). For very small neutrino masses it is derived from Eq.(17)
Therefore, if neutrino is massless f 4 is logarithmic divergent. This divergence is in contradiction with that the physical coupling between photon and z boson must be finite. Therefore, this theory requires massive neutrinos.
4. Fixed gauge fixing terms for W-and Z-fields are generated(22)
The propagator of W field is derived from Eq.(22)
Changing the index W to Z in Eq.(25), the propagator of Z boson field is obtained. 
for each generation of fermions. The index "P" is omitted in the rest of the paper. 
Using the values g = 0.642 and m t = 180 ± 12GeV [2] , it is found m W = 81.71(1 ± 0.067)GeV,
which is in excellent agreement with data 80.33 ± 0.15GeV [2] .
Using Eqs. (14, 18, 21) , the mass formula of the Z boson is written as 
